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(54) COMPOSITE ANTENNA 

(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a composite 
antenna which receives broadcasting signals transmitted 
by both of satellite waves and ground waves, for which 
the change of a gain is less by the difference of an 
elevation angle and the gain is large even at low 
elevation angle for the satellite waves and the gain at 
the low elevation angle is large for the ground waves. 
SOLUTION: On the surface of the dielectric member 20 
of roughly fixed thickness in a conical shape projected 
upwards, a conical radiation element 22 Is disposed with 
the vertex of the conical shape as a center. A ground 
plate 24 is disposed on the back surface of the dielectric 
member 20. The center conductor 26a of a first coaxial 
line 26 is electrically connected from the back surface 
side to the conical radiation element 22 and a circularly 
polarized wave receiving patch antenna capable of 
receiving circularly polarized waves is formed of the 




conical radiation element 22 and the ground plate 24 
holding the dielectric member 20 there between. The 

outer conductor 26b of the first coaxial line 26 is electrically connected to the ground plate 24. 
Also, at the vertex of the conical shape of the dielectric member 20, a vertical linearly polarized 
wave receiving antenna element 30 formed including a helical coil and capable of receiving 
vertical linearly polarized waves is projected upwards and disposed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the compound antenna which receives a satellite wave of a circularly-polarized 
wave, and a ground wave of a vertical linearly polarized wave. A drill-like radiating element is 
arranged in a front face of a fixed dielectric member centering on top-most vertices of the shape 
of said drill, the upper part — a convex — the shape of a drill — thickness — abbreviation — A 
circularly-polarized-wave reception patch antenna which arranges a grand plate in a rear face of 
said dielectric member, connects a feeder to said drill-like radiating element, and can receive 
said circularly-polarized wave on said drill-like radiating element and grand plate is formed. A 
compound antenna characterized by having arranged a vertical linearly polarized wave receiving- 
antenna element which protrudes on top-most vertices of the shape of said drill of said 
dielectric member up, and can receive said vertical linearly polarized wave in the state of said 
drill-like radiating element and the insulation, and constituting it. 

[Claim 2] A compound antenna characterized by having made said dielectric member into the 
shape of a cone, having arranged said conic drilHike radiating element in the front face in a 
compound antenna according to claim 1, and constituting said vertical linearly polarized wave 
receiving-antenna element including a helical coil. 

[Claim 3] In a compound antenna according to claim 1 or 2 to said drill-like radiating element 
Penetrate said dielectric member from said grand plate side, and electrical installation of the 
central conductor of the 1 st coaxial structure as said feeder is carried out. Electrical installation 
of the outer conductor of said 1 st coaxial structure is carried out to said grand plate. A 
compound antenna which carries out electrical installation of the end face of said vertical linearly 
polarized wave receiving-antenna element to a central conductor of the 2nd coaxial structure, 
and is characterized by having carried out electrical installation of the outer conductor of said 
2nd coaxial structure to said grand plate, and constituting it. 



[Translation done.] 



http://www4,ipdljpo.gojp/cgi-bin/tran_web_cgi_eije?u=http%3A%2F%2Fwww4.ipdl.jpo.g... 04/02/04 



1/5 ^— V 



* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the compound antenna 
for receiving both the broadcast signals transmitted on the both sides of satellite waves, such as 
the XM Satellite Radio broadcast by which broadcast is started in a U.S. mainland, and the Sirius 
satellite broadcast, and a ground wave. 
[0002] 

[Description of the Prior Art] An example of the conventional compound antenna which both 
receives the satellite wave transmitted from a satellite and the ground wave which receive this in 
an earth station, and a modulation technique is made different, and is again transmitted from an 
earth station is explained with reference to drawing 9 . 

[0003] Drawing 9 is the perspective diagram of an example of the conventional compound 
antenna. In drawing 9 , the rectangular field-like radiating element 1 2 is arranged in the front face 
of the dielectric board 10, the grand plate 14 is arranged in the rear face of the dielectric board 
10, electrical installation of the feeder (not shown) which penetrated the dielectric board 10 from 
the rear-face side to the field-like radiating element 1 2 is carried out] and the circularly- 
polarized-wave reception patch antenna 1 6 which receives the satellite wave of the circularly- 
polarized wave transmitted from a satellite with the field-like radiating element 12 and the grand 
plate 14 is constituted. Moreover, the vertical linearly polarized wave receiving-antenna element 
18 which protrudes up, is constituted including a helical coil and receives the ground wave of a 
vertical linearly polarized wave is arranged in the center position of the field-like radiating 
element 12. In addition, the vertical linearly polarized wave receiving-antenna element 18 is in an 
insulating condition in the field-like radiating element 12. 

[0004] the directional characteristics of the conventional compound antenna of this configuration 
— drawing 10 thru/or drawing 12 — like — it comes out. Drawing 10 is directional- 
characteristics drawing within a vertical plane which received the satellite wave with the 
circularly-polarized-wave reception patch antenna 1 6. Drawing 1 1 is directional-characteristics 
drawing within a vertical plane which received the ground wave with the vertical linearly polarized 
wave receiving-antenna element 18. Drawing 1 2 is directional-characteristics drawing within the 
level surface which received the ground wave with the vertical linearly polarized wave receivings 
antenna element 18. 
[0005] 

[Problem(s) to be Solved by the Invention] If it is in the conventional compound antenna shown 
in drawing 9 , as shown in drawing 12 , the directional characteristics within the level surface 
show indirectivity to the ground wave. Moreover, although not illustrated, of course, the 
directional characteristics within the level surface show indirectivity to a satellite wave. 
However, as shown in drawin g 10 , gain falls, so that vertical upper gain is the largest and an 
elevation angle becomes low to a satellite wave. This will produce change in receiving sensitivity 
by the position in which a compound antenna is installed by the location to receive again etc. 
And as shown in drawing 11 , gain [ in / to a ground wave / a horizontal low elevation angle ] is 
small. In order to obtain good receiving sensitivity to a ground wave, it is desirable for the gain of 
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a horizontal low elevation angle to be large, 

[0006] It aims at offering the compound antenna which has improved so that there may be little 
change of gain, gain may be [ this invention may be made in view of the situation of the 
conventional technology like it may be a thing ] large by the difference of an elevation 

angle to a satellite wave also at a low elevation angle again and the gain of a low elevation angle 
may become [ as opposed to / further / a ground wave ] larger. 
[0007] 

[Means for Solving the Problem] In order to attain this object, a compound antenna of this 
invention It is the compound antenna which receives a satellite wave of a circularly-polarized 
wave, and a ground wave of a vertical linearly polarized wave. A drill-like radiating element is 
arranged in a front face of a fixed dielectric member centering on top-most vertices of the shape 
of said drill, the upper part — a convex — the shape of a drill — thickness — abbreviation — A 
circularly-polarized-wave reception patch antenna which arranges a grand plate in a rear face of 
said dielectric member, connects a feeder to said drillHike radiating element, and can receive 
said circularly-polarized wave on said drill-like radiating element and grand plate is formed. A 
vertical linearly polarized wave receiving-antenna element which protrudes on top-most vertices 
of the shape of said drill of said dielectric member up, and can receive said vertical linearly 
polarized wave is arranged in the state of said drill-like radiating element and an insulation, and it 
is constituted. 

[0008] And said dielectric member may be made into the shape of a cone, said conic drill-like 
radiating element may be arranged in the front face, and said vertical linearly polarized wave 
receiving-antenna element may be constituted including a helical coil. 

[0009] Moreover, said dielectric member is penetrated to said drill-like radiating element from 
said grand plate side, electrical installation of the central conductor of the 1 st coaxial structure 
as said feeder is carried out to it, electrical installation of the outer conductor of said 1st coaxial 
structure is carried out to said grand plate, electrical installation of the end face of said vertical 
linearly polarized wave receiving-antenna element is carried out to a central conductor of the 
2nd coaxial structure, electrical installation of the outer conductor of said 2nd coaxial structure 
can be carried out to said grand plate, and it can also be constituted. 
[0010] 

[Embodiment of the Invention] Hereafter, the 1st example of this invention is explained with 
reference to drawing 1 thru/or drawing 6 . Drawing 1 is the external view of the 1 st example of 
the compound antenna of this invention, (a) is a plan and (b) is a side elevation. Drawing 2 is the 
A-A cross-section view enlarged view of (a) of drawing 1 . Drawing 3 is directional- 
characteristics drawing within a vertical plane which received the satellite wave with the 
circularly-polarized-wave reception patch antenna. Drawing 4 is directional-characteristics 
drawing within a vertical plane which received the ground wave with the vertical linearly polarized 
wave receiving-antenna element. Drawing 5 is directional-characteristics drawing within the level 
surface which received the ground wave with the vertical linearly polarized wave receiving- 
antenna element. Drawing 6 is drawing of longitudinal section which held the compound antenna 
of drawing 1 in the antenna hold case. 

[001 1] if it is in the compound antenna of this invention — the upper part — a convex — the 
shape of a cone — thickness t — abbreviation — the conic cone-like radiating element 22 which 
consists of an electric conduction metal plate, an electric conduction metal thin film, etc. is 
arranged in the front face of the fixed dielectric member 20. The cone-like radiating element 22 
is arranged centering on the top-most vertices of the dielectric member 20, and the top-most 
vertices are in agreement. And the notching-like perturbation elements 22a and 22a are formed 
in two places which counter the edge of the cone-like radiating element 22 at a radial. Moreover, 
the grand plate 24 which consists of an electric conduction metal thin film etc. all over the rear- 
face abbreviation for the dielectric member 20 is arranged. Furthermore, central conductor 26a 
of the 1 st coaxial track 26 penetrates the dielectric member 20 from a rear-face side, and 
electrical installation is suitably carried out to the cone-like radiating element 22 in a front face 
by soldering 28 etc. Moreover, electrical installation of the outer-conductor 26b of the 1st 
coaxial track 26 is suitably carried out to the grand plate 24 by soldering etc. It has and a conic 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



04/02/04 



3/5 ^— V 



circularly-polarized-wave reception patch antenna is formed with the cone-like radiating element 
22 and the grand plate 24 which were prepared on both sides of the dielectric member 20. In 
addition, the vertical angle is 125 degrees and the size from top-most vertices to an edge of the 
cone-like radiating element 22 for receiving the satellite wave of the 2.3GHz circularly-polarized 
wave of the transmit frequencies of the XM Satellite Radio broadcast as an example is 25mm. 
What the dimension to the received frequency of this cone-like radiating element 22 should be 
suitably set up for with the dielectric constant of the dielectric member 20 is natural 
[0012] Furthermore, the vertical linearly polarized wave receiving-antenna element 30 which 
protrudes up and by which its helical-coil section 30a and end face side is set to bay 30b is 
arranged in the conic top-most vertices of the dielectric member 20. Bay 30b penetrates the 
top-most vertices of the dielectric member 20 perpendicularly, and electrical installation is 
carried out to central conductor 32a of the 2nd coaxial track 32 established in a rear-face side. 
Electrical installation of the outer-conductor 36b of this 2nd coaxial track 32 is suitably carried 
out to the grand plate 24 of the rear face of the dielectric member 20 by soldering etc. In 
addition, this vertical linearly polarized wave receiving^antenna element 30 is made into the 
condition of having been insulated to the cone-like radiating element 22. And an upper portion 
acts as an antenna from the grand plate 24. and as an example, the vertical linearly polarized 
wave receiving-antenna element 30 is set as electric merit with a quarter-wave length [ of the 
transmit frequencies of broadcast ] of 2.3GHz so that it may be made to resonate. 
[0013] the directional characteristics within a vertical plane received by the cone-like radiating 
element 22 to the satellite wave as shown in drawing 3 if it was in the compound antenna of this 
invention of this configuration — from the vertical upper part up to the low elevation angle of 
**70 degrees of abbreviation — receiving sensitivity — about 5dB and abbreviation — even if it 
is the same and is moreover in a **90-degree low elevation angle, as compared with the 
conventional compound antenna indicated to be -5dB to drawing 10 . gain is improving about 3dB 
of abbreviation. Then, there is little change of receiving sensitivity by the position in which the 
compound antenna of a location or this invention which receives this is installed to a satellite 
wave. And the receiving sensitivity in a low elevation angle is improving. It has and a satellite 
wave can be received certainly. In addition, although the directional characteristics within the 
level surface over a satellite wave are not illustrated, they are natural. [ of it being indirectivity ] 
[0014] And as shown in drawing 4 . as compared with the conventional compound antenna 
indicated to be about 1 dB to drawing 1 1 in a **90-degree low elevation angle, gain of directivity 
on vertical plane which received by the vertical linearly polarized wave antenna element 30 is 
improving about 3dB of abbreviation to a ground wave. Thereby, improvement in receiving 
sensitivity can be aimed at about 3dB of abbreviation to the ground wave. 

[0015] Although it is thought here that the gain of a **90-degree low elevation angle is improved 
by making this reflecting plate into the shape of a cone with a small vertical angle since the 
cone-like radiating element 22 acts as a reflecting plate to the vertical linearly polarized wave 
antenna element 30 Even if it only decreases the vertical angle of the cone-like radiating 
element 22 from 1 80 degrees, the gain of the **90-degree low elevation angle of the vertical 
linearly polarized wave antenna element 30 does not improve uniformly, and an increment and 
reduction arise by turns. Then, artificers have set the vertical angle of the cone-like radiating 
element 22 as a reflecting plate as 1 25 degrees by experiment. 

[0016] As shown in drawing 6 . the compound antenna of this invention like **** is held in an 
antenna hold case, so that it can carry in the roof of a vehicle etc. as an example. In drawing 6 , 
the circuit board 40 is arranged in the base side of the dielectric member 20, the low noise 
amplifying circuit (not shown) which amplifies a satellite wave and a terrestrial input signal is 
carried in this circuit board 40. electrical installation of the other end of the 1 st and the 2nd 
coaxial track 26 and 32 is suitably carried out to the circuit board 40. and an input signal is 
inputted into a low noise amplifying circuit. And the amplification output of this low noise 
amplifying circuit is drawn by the output cable 42. Moreover, the radome 44 which consists of an 
approximate circle drill-like dielectric is formed so that a compound antenna may be covered 
from a top, and a pedestal 46 is arranged in the compound antenna bottom. The antenna hold 
case 48 which can hold a compound antenna in watertight is constituted by a radome 44 and the 
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pedestal 46. Furthermore, a pedestal 46 may be suitably fixed to the roof of a vehicle by 
attachment etc. 

[0017] Next, the 2nd example of this invention is explained with reference to drawing 7 . Drawing 
7 is the appearance perspective diagram of the 2nd example of the compound antenna of this 
invention, the 2nd example shown in drawing 7 — the shape of a rectangular-head drill — 
thickness — abbreviation — the rectangular-head drill-like radiating element 52 which the top- 
most vertices are made in agreement, and consists of an electric conduction metal plate, an 
electric conduction metal thin film, etc. is arranged in the front face of the fixed dielectric 
member 50. And the vertical linearly polarized wave receiving-antenna element 30 which the 
top-most vertices of the dielectric member 50 are made to project up, and contains a helical coil 
is arranged. In addition, the grand plate which is not illustrated is prepared in the rear face of the 
dielectric member 50, and electrical installation of the proper feeder is carried out also to the 
rectangular-head drill-like radiating element 52, and a circularly-polarized-wave reception patch 
antenna is formed. 

[0018] Even if it is in the 2nd example of this invention shown in drawin g 7 . improvement in the 
gain of a low elevation angle can be aimed at [ as opposed to / both / a satellite wave and a 
ground wave ] like the 1st example. 

[0019] Furthermore, the 3rd example of this invention is explained with reference to drawing 8 . 
Drawing 8 is the external view of the 3rd example of the compound antenna of this invention, (a) 
is a plan and (b) is front view. The place which is different from the 1 st example in the 3rd 
example shown in drawing 8 replaces the feeder to the cone-like radiating element 22 with the 
1 st coaxial track 26. and forms it by the microstrip line 60 which consists of a band-like electric 
conduction metal thin film prepared in the front face of the dielectric member 20. Of course, the 
same operation effect as the 1 st example is acquired. 

[0020] In addition, although the 1st and the 2nd coaxial track 26 and 32 are used in the 1st 
above-mentioned example, as long as coaxial structure is formed, you may be the thing of what 
kind of structure. Moreover, like the 1 st example, it was not restricted to that by which the 
cone-like radiating element 22 with a circular flat-surface projection configuration is formed in 
the front face of the conic dielectric member 20, but one corner of a rectangular (a square and a 
rectangle are included) thing or a square could cut, and the flat-surface projection configuration 
could lack. Moreover, like the 2nd example, a flat-surface projection configuration may not be 
restricted to that in which the rectangular rectangular-head drill-like radiating element 52 is 
formed on the front face of the rectangular-head drill-like dielectric member 50, but a flat- 
surface projection configuration may be a circular drill-like radiating element. And the drill-like 
radiating element arranged in a dielectric member and its front face in the 2nd example may not 
be restricted to a rectangular-head drill, but may be what kind of pyramids-like, such as a 
pentagonal pyramid and a hexagon-head drill. Furthermore, dielectric members may be the shape 
of an elliptic cone, a rectangular rectangular-head drill, etc. The drill-like radiating element 
prepared in the front face of the dielectric members 20 and 50 may be what kind of patch 
configuration in which the flat-surface projection configuration can receive a circularly-polarized 
wave. Furthermore, in the example, the vertical linearly polarized wave receiving-antenna 
element 30 of it being formed including the helical coil, in order to shorten physical length, but 
your forming with a pole antenna, as long as physical length may be long may be natural, and as 
long as the directivity within the level surface is an antenna [ **** /-less ], you may be the 
thing of what kind of structure. 
[0021] 

[Effect of the Invention] Since the compound antenna of this invention is constituted as 
explained above, the following solves and an exceptional effect is done so. 
[0022] If it is in a compound antenna according to claim 1, in the low elevation angle of the 
directional characteristics within a vertical plane which received the satellite wave with the 
circularly-polarized-wave reception patch antenna, gain is improved for either in the low 
elevation angle of the directional characteristics within a vertical plane which received the 
ground wave with the vertical linearly polarized wave receiving element by having made into the 
shape of a drill the radiating element which forms a circularly-polarized-wave reception patch 
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antenna. And gain is almost fixed to a satellite wave in the large range from the vertical upper 
part to the low elevation angle of **70 degrees of abbreviation. Then, receiving sensitivity does 
not change with change of the position of a location or a compound antenna in which this is 
received etc.. substantially to a satellite wave. 

[0023] If it is in a compound antenna according to claim 2. since the vertical linearly polarized 
wave receiving-antenna element in which the whole was formed in in the shape of an 
approximate circle drill, and physical length contained the short helical coil at the top-most 
vertices is protruded, it is suitable to constitute the whole small. 

[0024] If it is in a compound antenna according to claim 3, since the input signal by the 
circularly-polarized-wave reception patch antenna and the vertical linearly polarized wave 
receiving-antenna element is derived with the 1st and 2nd coaxial structure, the attenuation in 
the derivation path of an input signal is not produced. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the external view of the 1st example of the compound antenna of this invention, 
and (a) is a plan and (b) is a side elevation. 

[Drawing 2] It is the A-A cross-section view enlarged view of (a) of drawing 1 . 
[ Drawing 3] It is directional-characteristics drawing within a vertical plane which received the 
satellite wave with the circularly-polarized-wave reception patch antenna of the compound 
antenna of this invention. 

[Drawing 4] It is directional-characteristics drawing within a vertical plane which received the 
ground wave with the vertical linearly polarized wave receiving-antenna element of the 
compound antenna of this invention. 

[Drawing 5] It is directional-characteristics drawing within the level surface which received the 
ground wave with the vertical linearly polarized wave receiving-antenna element of the 
compound antenna of this invention. 

[Drawing 6] It is drawing of longitudinal section which held the compound antenna of drawing 1 in 
the antenna hold case. 

[Drawing 7] It is the appearance perspective diagram of the 2nd example of the compound 
antenna of this invention. 

[Drawing 8] It is the external view of the 3rd example of the compound antenna of this invention, 
and (a) is a plan and (b) is front view. 

[Drawing 9] It is the perspective diagram of an example of the conventional compound antenna. 
[Drawing 10] It is directional-characteristics drawing within a vertical plane which received the 
satellite wave with the circularly-polarized-wave reception patch antenna of the conventional 
compound antenna. 

[Drawing 11] A ground wave is received with the vertical linearly polarized wave receiving- 
antenna element of the conventional compound antenna, and it is directional-characteristics 
drawing within a vertical plane. 

[Drawing 12] It is directional-characteristics drawing within the level surface which received the 
ground wave with the vertical linearly polarized wave receiving-antenna element of the 
conventional compound antenna. 
[Description of Notations] 
14 24 Grand plate 

18 30 Vertical linearly polarized wave receiving-antenna element 

20 50 Dielectric member 

22 Cone-like Radiating Element 

26 1st Coaxial Track 

32 2nd Coaxial Track 

52 Rectangular-Head Drill-like Radiating Element 
60 Microstrip Line 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 11 ] 
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[Drawing 1 2] 
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